Background: Rhus tripartita (Anacardiacae) is a plant which is traditionally used for the treatment of ulcer and diarrhea in Tunisia. The core aim of this study is to evaluate the antioxidant, antimicrobial and anti-inflammatory activities of Rhus tripartita (leaf (RLE), stem (RSE) and root (RRE)) extracts.
Introduction
Oxidation is essential for many living organisms for the production of energy to fuel biological processes. Nevertheless, Oxygen-centered free radicals and other reactive oxygen species (ROS), which are continuously, produced in vivo, result in cell death and tissue damage. The role of oxygen radicals has been implicated in several diseases, including cancer, diabetes, cardiovascular diseases, atherosclerosis, hypertension, ischemia-reperfusion, aging, neurodegenerative diseases and age-related diseases [1, 2] .
Antioxidants are vital substances which possess the ability to protect the body from damage caused by free radical-induced oxidative stress [3, 4] .
There is an increasing natural antioxidants present in medicine and dietary plants which prevent oxidative damage and play an important role in alleviating chronic diseases by reducing the oxidative damage to cellular components caused by ROS [5] .
Naturally occurring flavonoids, tannins, anthocyanins and other phenolic constituents are potential antioxidants [5, 6] . Many synthetic antioxidants such as butylated hydroxyl anisole (BHA) and butylated hydroxyl toluene (BHT) are very effective and are used for industrial processing. However, they possess some side effects and toxic properties to human health, like carcinogenic effects [5, 7, 8, 9] . Therefore, substitution of synthetic antioxidants by natural ones and the screening of the plant species have become critically important in recent years. Polyphenols have an ideal structural chemistry for free radical-scavenging activity.
In fact, they can neutralize free radicals by accepting or donating electrons to eliminate the unpaired condition of the radical [10] . In order to improve human protection against oxidative damage due to environmental pollution or life stress, interest has been paid to explore the antioxidant properties of natural products. Anacardiacea family of plants consists of trees, shrubs and/or woody vines belonging mainly to the genus Rhus (Sumac) with about 250 species which occurs mostly in the tropics and sub-tropics and various temperate zones of the world [11] .
Rhus species are widely used in food, and due to their high contents in phenols, flavonoids and other phytochemicals, Rhus species are widely used in both modern and traditional medicine [12, 13] were dried and grounded. Grounded roots (50 g) were extracted with 300 ml of 50% methanol solution for 24 h at room temperature with magnetic stirring. The extract was centrifuged at 4500 × g for 10 min and lyophilized. The residues were stored at -21°C until use.
Antioxidant study
The following parameters were studied, the total 
Anti-inflammatory activity
Anti-inflammatory activity was determined by the 
Phytochemical study
The concentration of the total phenolic contents, Statistical significance required a p<0.05.
Results

Antioxidant study
Total antioxidant Activity (TAC):
All the extracts had lower TACs when compared to AA TAC value. RLE showed the highest TAC followed by RRE and RSE (36.99 ± 0.20 µg/ml; 45.20 ± 0.98 µg/ml;
49.31 ± 0.89 µg/ml respectively for RLE, RRE and RSE vs 6.95 ± 0.12 µg/ml for AA, p<0.0001.) ( Figure   1A ).
DPPH radical scavenging activity:
All the extracts showed higher DPPH radical scavenging activities than that of the standard molecule which is AA (p<0.0001). IC50 values were 19.33 ± 0.42 µg/ml; 20.81 ± 0.36 µg/ml and 31.18 ± 0.39 µg/ml respectively for RLE, RRE and RSE, whereas AA IC50 was 39.33 ± 0.33 µg/ml ( Figure 1B ).
ABTS radical cation scavenging capacity (ABTS):
High ABTS cation scavenging capacities were recorded with all the extracts. However correspondent IC50 values were significantly higher than that of AA (49.25 ± 0.03 µg/ml; 49.44 ± 0.12 µg/ml and 49.52 ± 0.16 µg/ml respectively for RRE, RLE and RSE vs 6.16 ± 0.07 µg/ml for AA, p<0.0001) ( Figure 1C ).
Ferric reducing antioxidant power (FRP) and ferrous ion chelating (FIC):
The chelating activities of ferrous ions by the plant extracts in this assay were important ( Figure 1D ). Results showed that the IC50 Figure 1F ). In contrast, only RLE showed the strongest OH radical scavenging capacity (IC 50 RLE = 1.75 ± 0.06 µg/ml vs IC 50 AA = 6.33 ± 0.33 µg/ml, p<0.0001) ( Figure 1G ).
Antimicrobial activity of Rhus tripartita
The hydromethanolic extract of Rhus tripartita was tested against five undesirable bacteria, two fungi and one yeast strain, in order to estimate their antimicrobial potentials ( 
Anti-inflammatory activity
The results showed protective effects of the three Data showed that RRE was the most potent extract in inhibiting inflammation (Figure 2 ).
Phytochemical study
The 
Micro-organisms
Discussion
Plants [39] . The low levels of H 2 O 2 and OH . IC 50 showed the strong free radicals scavenging activities of all our tested extracts. Because of resistance to antibiotics, the side effects of many chemical antimicrobial agents such as: toxicity, environmental impact and health risk associated to their use, another alternative must be found to reduce the use of synthetic antibiotics, fungicides and bactericides [40] . Natural compounds will be more efficient, safer and potent. In this context we tried to study the antimicrobial activity of Rhus tripartita extracts.
The in vitro antimicrobial activities of Rhus tripartita extracts against bacteria (Gram-positive and Gramnegative bacteria), fungus and yeast were investigated.
The presence or absence of inhibition zones, MIC and MBC values were used for assessing the potency of tested extracts (Table 1) . Indeed, the three investigated extracts presented potential for antimicrobial activities against all tested microorganisms. In fact, the maximal inhibition zones for bacteria were observed for the 
Conclusion
The obtained results clearly showed that Rhus tripartita 
